Introduction
Menstrual symptoms such as dysmenorrhea usually occur during the hormone-free interval in oral contraceptive users following progestin withdrawal, which activates the NF-κB transcription factor in the endometrium. This leads to an increase in the expression of both cyclooxygenase and inflammatory cytokines, resulting in tissue breakdown, uterine bleeding, and dysmenorrhea. 1 This mechanism of endometrial bleeding is similar to that occurring during the menstrual cycle when premenstrual progesterone withdrawal leads to increased prostaglandin (PG) production and local hypoxia in the endometrium. The combination of all these factors causes the upregulation of endometrial interleukin (IL)-8 production by activating the same NF-κB pathway; however, this only occurs in the secretory or progestin-primed endometrium. 2 In patients using oral contraceptives in continuous regimens, the occurrence of breakthrough bleeding is associated with the resumption of dysmenorrhea. When this occurs, the inflammatory cascade is stimulated in the endometrium, leading to an intensification of Cox-2 expression through activation of the NF-κB pathway in a similar way to that occurring during progestin withdrawal bleeding. 3, 4 The concomitant use of 
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Maia Jr et al a natural NF-κB inhibitor, pycnogenol, not only eliminated the bothersome uterine bleeding in endometriosis patients using oral contraceptives in a continuous regimen, but also further decreased pain scores. 5 These results suggest that if pycnogenol is used concomitantly with oral contraceptives in cyclic regimens, it may effectively decrease the menstrual pain that can occur during the hormone-free interval. This can be advantageous to some women with severe dysmenorrhea who prefer monthly withdrawal bleeding but would like to avoid the associated pain. In the present paper, the effect of pycnogenol was investigated in women with severe dysmenorrhea using a low-dose oral contraceptive containing gestodene, used in a 24/4-day cyclic regimen.
Patients and methods
Twenty-four patients with severe dysmenorrhea who had used 21/7-day cyclic oral contraceptive regimens in the past and reported pelvic pain during the hormone-free interval were enrolled for this study. The mean age of these patients was 29±7 years (mean ± SD) (range 17-38 years) and their body mass index was 23±5 kg/m 2 (range 18-28 kg/m 2 ). Patients were randomly allocated to one of two treatment groups according to the order in which they consulted at the clinic. In Group A (n=13), women were treated with an oral contraceptive containing 15 μg of ethinyl estradiol and 60 mg of gestodene (Adoless ® , Farmoquimica S.A., Rio de Janeiro, Brazil) in a 24/4-day regimen for three consecutive cycles. Women in Group B (n=11) used the same contraceptive regimen together with 100 mg of pycnogenol (Flebon ® , Farmoquimica S.A.) continuously for 3 months. Pain scores were graded using a visual analog scale (VAS) during the hormone-free interval, prior to the initiation of treatment and after the third treatment cycle. Only patients with pain scores above 5 were included. Although the participants were free to use analgesics during the hormone-free interval, pain scores were always recorded prior to the use of any painkillers, if required. Patients who had contraindications to oral contraceptive use according to the World Health Organization's medical eligibility criteria for contraceptive use were excluded from the study. All patients enrolled underwent pretreatment transvaginal ultrasonography. All had regular ovulatory cycles and did not wish to become pregnant.
The study was approved by the internal review board of the Instituto da Mulher, Itaigara Memorial Day Hospital, and all patients gave their informed consent to participate in the study. Statistical analysis was performed using Student's t-test to establish differences between mean pain scores prior to the initiation of therapy and following 3 months of treatment, with significance defined as P-values ,0.05. The t-test was used because the values were paired. The same statistical analysis was used to detect differences in mean pain scores between Groups A and B, prior to the initiation of treatment and after 3 months of treatment, since these populations were equally distributed.
Results
Before treatment, all patients had severe dysmenorrhea that had failed to respond to previous treatment with oral contraceptives used in the classic 21/7-day cyclic regimen. There was no statistically significant difference in VAS pain score between the two groups of patients prior to treatment, with pain scores of 8 and 9 in groups A and B respectively (P=0.13). In Group A, endometriosis had been previously diagnosed in 6/13 of the patients compared to 5/11 patients in Group B (P=0.9). Pain scores during the 4-day hormone-free interval had decreased significantly in both groups at the end of the third treatment cycle compared to pretreatment levels, with mean scores of 6 and 2 in groups A and B, respectively. Although both treatments significantly reduced dysmenorrhea by the end of the third cycle, the reduction in pain scores was significantly greater in the pycnogenol + oral contraceptive group (Group B) compared to Group A, in which the oral contraceptive pill alone was used (P=0.0001). Furthermore, 3/11 patients in Group B (27%) reported no pain at all during the third hormone-free interval, while all the patients in Group A were still reporting some pain. This difference was statistically significant (P=0.04). The use of analgesics was reported by three patients in Group A, whereas none of the patients in group B had any need for painkillers.
Discussion
Menstrual bleeding is triggered by progesterone withdrawal following the demise of the corpus luteum, which, sequentially stimulates inflammation and PG production in the endometrium through activation of the NF-κB pathway. 6 A similar mechanism is also triggered by the blockade of progesterone receptors, using the same pathway to induce the translation of target genes related to the inflammatory cascade, including Cox-2. 7 The subsequent increase in PG production facilitates endometrial breakdown and positively influences the intensity of dysmenorrhea and bleeding. 1 As a result, hormone-related symptoms are significantly worse during the hormone-free interval than during the days of contraceptive use, and this is a direct consequence of the stimulation of endometrial inflammation. 1 Extending the standard 21-day cyclic regimen by eliminating the hormone-free interval increases the time 
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Pycnogenol decreases dysmenorrhea pain during hormone-free interval between the bleeding episodes provoked by progestin withdrawal and decreases menstrual-related symptoms. A recent Cochrane review reported that menstrual symptoms such as pain improved during extended or continuous regimens compared to the conventional 21/7-day cyclic regimen. 8 Reducing the hormone-free interval from 7 to 4 days will likewise diminish the intensity of menstrual symptoms. 9 This was also confirmed in the present study, in which results showed a significant reduction in menstrual pain during the hormone-free interval in patients using a 24/4-day regimen of contraceptive pills containing gestodene. However, the introduction of pycnogenol further decreased the severity of dysmenorrhea in oral contraceptive users during the 4-day hormone-free interval. It is noteworthy that none of the patients in the oral contraceptive + pycnogenol group had any further need for painkillers. In view of these findings, it would be interesting to investigate whether a similar reduction in pain could be achieved in symptomatic patients using the classic 21/7-day oral contraceptive regimen together with pycnogenol.
It should also be noted that a great number of patients with severe dysmenorrhea in this study who had previously failed to respond to treatment with oral contraceptives used in a cyclic 21/7-day regimen had endometriosis. The continuous administration of pycnogenol blocks activation of NF-κB following progestin withdrawal, thus decreasing the severity of endometriosis.
3 This is in agreement with previous studies showing that pycnogenol, a mixture of anthocyanins extracted from the bark of a maritime pine tree (Pinus pinaster), effectively treated dysmenorrhea without blocking ovulation or suppressing menstruation. 10 Pycnogenol affects the transactivation capacity of NF-κB without preventing its DNA-binding activity, while progesterone blocks NF-κB translocation to the cell nuclei, thus acting in a step prior to DNA binding. 11 The present findings show that adding pycnogenol to a 24/4-day oral contraceptive regimen further decreased the intensity of dysmenorrhea during the hormone-free interval in patients who had previously failed to respond satisfactorily to treatment with oral contraceptives used in a 21/7-day cyclic regimen. This therapeutic effect was probably the result of the blockade of the NF-κB transactivation activity that occurs following progestin withdrawal.
1 NF-κB is also a pivotal transcription factor involved in the development of endometriosis, since the levels of expression of its inducible genes such as vascular endothelial growth factor (VEGF) and Cox-2 are increased, with a positive correlation having been found with the intensity of dysmenorrhea. 12, 13 Blockade of NF-κB-inducible genes by pycnogenol is therefore pivotal in decreasing dysmenorrhea following progestin withdrawal, since this will decrease inflammation and the ensuing pain. 1, 3 These findings are in agreement with the present results that the use of a natural NF-κB inhibitor concomitantly with the 24/4-day oral contraceptive regimen significantly decreases pain in patients with severe dysmenorrhea who had previously failed to respond satisfactorily to 21/7-day oral contraceptive regimens.
In conclusion, the present results show that it is possible to reduce pain during the hormone-free interval in patients with severe dysmenorrhea who had previously failed to respond to cyclic 21/7-day regimens by adding pycnogenol to oral contraceptives containing gestodene when the 24/4 regimen is used.
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